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Exploring new biologically active metabolites using unidentified gene clusters
from Basidiomycota genomes
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To develop the versatile methodology for genome mining of mushroom
metabolites, we examined the production of terpenes using genomic DNA sequences. In this report, we
initially identified high expression loci (hot spots) in Aspergillus oryzae by sequencing the
genomic DNAs from highly yielding transformants which were obtained in our previous biosynthetic
studies. Genome editing knock-in of all biosynthetic genes directly to the hot spot showed that A.
oryzae correctly spliced more than 90% of the introns in the mushroom genomic DNA gene sequences.
Then, we reconstituted two biosynthetic gene clusters using multiple rounds of knock-in of the cDNAs

and newly developed repeatable genetic engineering by plasmid recycling. At 100% transformation
rate, we obtained a transformant that produced bioactive terpenoids such as nerve growth- factor
synthesis activator erinacine antitumor agent melleolides and other fungal metabolites.
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